While our knowledge of aetiology remains incomplete, the reporting of examples of discordant monozygotic twins continues to be of value. Cases where the difference has been present from birth also serve to remind us of a fact, commonly overlooked, that in exceptional circumstances the intrauterine environment may be significantly different for monozygotic twins.
The few case reports available are of considerable interest but often of limited value. In the earlier papers zygosity could not be established to the satisfaction of workers today, and in almost every study the particular prenatal factor could not be determined.
The pair to be described, though looking identical for the first few months of life, were distinctly different in health, and with time this difference became more exaggerated. Now, at I9 years, one is a bed-ridden idiot with small head and spastic diplegia, subject to frequent grand mal seizures, while his twin, a farm labourer of dull normal intelligence, suffers from diabetes. Neither twin shows any features of the other's condition.
Case Report
The proband (Twin A) was included in an unselected series of twins attending the Maudsley Hospital Children's Department. He was referred in 1957 for an opinion as to whether he was epileptic. The twins were conceived 5 years after the mother's only other pregnancy, which resulted in a healthy female child, and were born in the summer of I944; the mother was then aged 30 and the father 3I. The only incident during the nine-month pregnancy was a fall at 8 weeks which resulted in a broken finger, but no per vaginam loss. The mother can recall no minor illnesses while she was carrying the twins; there were no signs of toxaemia nor any suggestion of threatened abortion. The only radiological examination was two weeks before the confinement to confirm the multiple pregnancy, and she was taking no drugs.
After a labour lasting 8 to io hours Twin A presented as a vertex and was born without difficulty, weighing 6 lb. 9 oz. (2976 g.). Ten minutes later Twin B presented as a breech and was also delivered without any trouble; he weighed 4 lb. 6 oz. (I984 g.). The firstbom was a healthy baby, but the second was 'slightly shocked' and jaundiced, and was placed in an oxygen cot; the mother did not see him until IO days later. The only information available about the afterbirth is from the midwife's record, which refers to, 'binovular placenta and membranes complete'.
The twins were both on bottles when they were taken home from hospital at 3 weeks of age, and their subsequent progress was recorded by the health visitor. Twin B was a lazy placid baby, and great difficulty was experienced in getting him to suck; it was realized from the outset that something was wrong, and after getting opinions from several doctors the parents took him to the Hospital for Sick Children, Great Ormond Street, when he was 14 months old. The consultant there considered he was microcephalic, obviously retarded, and possibly with impaired vision, and recommended re-examination after a lapse of twelve months. Before this time, however, his management had become such a problem that he was admitted to hospital; he was then 21 months old. He was diagnosed as a 'microcephalic idiot with spastic paralysis of the lower limbs' and transferred to a colony for mental defectives four years later; and there he has remained. On admission to the colony he was a 'helpless incontinent bedridden microcephalic idiot' who had no awareness of what was going on around him, and his mental age was assessed at about 3 months.
The only change in his condition has been in the character of his frequent epileptic seizures; at first these were petit mal, but since the age of I5 years tonic and grand mal seizures have predominated Due to his complete inability to co-operate, he is still fed on a liquid diet, and is taking phenobarbitone and primidone mysoline. His only illnesses have been mild attacks of measles at 9 months, chicken-pox at 21 months, and otitis media at the age of 8 years. At Table I. of hypoglycaemia, and there has been no subsequent Twin A was developing normally and reaching suggestion of an epileptic seizure. milestones at the average ages; all went well until his
The family history has been carefully checked, and second year when he developed diabetes. This proved the only positive feature is the development of diabetes extremely difficult to control, and his admission to in the maternal grandmother when she was in her hospital in coma was such a frequent occurrence that eighties. The father's sister had monozygotic twins, he was sent at the age of 7 years to a special institution but there is no other record of multiple pregnancies. for severe diabetics where he remained until the age No relatives have suffered from epilepsy, none have of I6. Since his return home he has been in regular been mentally retarded, and there is no history of employment as a farm labourer and his diabetes is now consanguinity. Their mother has kept in good health well stabilized. He was given the Terman Merill and has had no miscarriages. Both she and the father Intelligence test on three occasions (Table II) calculated relative chance in favour of their being dizygotic on these blood findings, based on the method of Smith and Penrose (i955), is given in Table IIIA .
Their similarity in morphological traits provides added empirical evidence to support the argument that they are monozygotic. Both have the same medium brown iris colour; the texture, colour, and distribution of hair is identical; eyebrows are the same shape;
and both have numerous moles on the trunk and face. People had difficulty in identifying them during their early months (Fig. I) , though their differing health has produced such a divergence in physique and appearance that they now have little in common (Fig. 2) This does not, of course, affect the intra-pair difference or the probability of dizygosity by the Smith and Penrose method. The probability of zygosity, based on these data, varies considerably, depending on the technique of analysis used. As disturbance of growth in the early foetal months may bring about extreme modifications in dermal patterns (Walker, I957) , it would not be surprising to find differences in pattern and count in these twins irrespective of zygosity.
Discussion
Microcephaly, cerebral palsy, epilepsy, and idiocy are all heterogeneous groups of disorders, and, occurring together, indicate an underlying abnormality in cerebral development but do not add up to any specific syndrome. Each condition, taken separately, has presented difficulties in establishing a clear-cut aetiological classification, and the relative importance of genetic factors in each one varies considerably.
Microcephaly, a purely descriptive term, was considered until recently to be due either to a recessive gene, or to the effects of irradiation. Book, Schut, and Reed (I953), when reviewing the published reports, referred to asphyxia at birth, to brain infection, to encephalitis, to maternal rubella, and to some other maternal infections as possible causes, but concluded that the evidence for this was not soundly based. Komai, Kishimoto, and Ozaki (I955) also took the view that the evidence for non-genetic agents other than irradiation was not convincing. Since then Hinden (I956) has described a case of microcephaly in one of monozygotic twins and showed that as the twins were grossly different at birth, and there was no subsequent illness associated with brain damage, the difference must have been due to some intrauterine factor. The affected twin had, in addition, central blindness and adducted thumbs, but was not spastic; the pregnancy was reported as being normal.
Brandon, Kirman, and Williams (I959a) have also described two discordant monozygotic pairs. Although it was difficult to exclude 'birth injury' in the broad sense of the term as a causal factor in both cases, the balance of evidence favoured the view that the microcephaly was due to factors operating during pregnancy.
In their survey of microcephaly at the Fountain Hospital, Brandon, Kirman, and Williams (1959b) found that in I31 cases, 70 had spastic diplegia, and 57 were also epileptic. Their material showed more evidence of the familial incidence in the form of microcephaly with spastic diplegia than in the uncomplicated form. Allen and Kalhmann (I962) There is a strong hereditary background to diabetes, as illustrated by twin data, but environmental factors, as with epilepsy, have prevented the expression of the gene or genes in one-third of the monozygotic twins reported (Berg, 1939; Joslin, I940; Verschuer, 1958) .
The present case is thus of no exceptional interest in being discordant. Twin B's other disabilities have possibly protected him against his genetic potentiality to develop diabetes, by enforcing a simple and unvaried diet and environment.
Price (I950) suggested that differences in placental circulation may account for divergent development in monozygotic twins. The reported cases of discordant pairs, however, are just as commonly dichorionic as monochorionic (Waardenberg, I957). In the twins reported here, the midwife's brief comment suggests that such a factor was not operating to explain the difference between them. It is unlikely that the mother's fall at eight weeks could have contributed in any way to this developmental difference, but something operating at about that time and affecting only one of the twins must be held responsible.
Summary
A pair of twins discordant for microcephaly, cerebral palsy, epilepsy, idiocy, and diabetes is described.
The high probability of their being monozygotic is supported by identical blood groups and other characteristics.
This case supports the belief that intrauterine factors, other than irradiation, can produce microcephaly even in association with cerebral palsy.
Severe incapacity protected one of the twins from developing diabetes.
